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VEHICLE, VEHICLE CONTROL METHOD
AND COMPUTER-READABLE RECORDING
MEDIUM BEARING PROGRAM FOR
CAUSING COMPUTER TO EXECUTE THE
VEHICLE CONTROL METHOD

TECHNICAL FIELD

The present invention relates to a vehicle equipped with a
power storage device that can be charged from a power supply
outside the vehicle, a control method for the vehicle and a
computer-readable recording medium bearing a program for
causing a computer to execute the control method for the
vehicle.

BACKGROUND ART

Japanese Patent Laying-Open No. 10-56741 has disclosed
a battery charging structure of a small electric vehicle that
allows charging of a battery from a power supply outside the
vehicle. In this battery charging structure, when a power cord
tor charging 1s pulled out from a cord reel while a main switch
1s oif, control for charging the battery starts in response to
such pulling.

According to this battery charging structure, 1t 1s not nec-
essary to switch the control between running control and
charging control by a dedicated switch or the like so that an
operation can be simple, and such an error can be prevented
that the vehicle runs during a charging operation.

However, in order to prevent thett or the like, the vehicle
has generally employed security measures, e.g., to prevent
starting of a vehicle system when a key 1s not verified. The
technique disclosed 1n Japanese Patent Laying-Open No.
10-36741 1s effective at saving time and effort required for
starting the system for the charging, but this publication has
not particularly discussed a relationship of the system start for
the charging with respect to functions employed as the secu-
rity measures for the system start.

DISCLOSURE OF THE INVENTION

Accordingly, an object of the invention 1s to provide a
vehicle equipped with a power storage device that can be
charged from a power supply outside the vehicle, achieving
simplified system start-up at the time of charging and adapted
to already-existing security measures.

Another object of the ivention 1s to provide a control
method employed 1n a vehicle equipped with a power storage
device that can be charged from a power supply outside the
vehicle, achieving simplified system start-up at the time of
charging and adapted to already-existing security measures
as well as a computer-readable recording medium bearing a
program for causing a computer to execute the control
method.

According to the mvention, a vehicle includes a power
storage device capable of being charged, a charge plug, a
charging unit, a connection detecting unit, an authenticating
unit and a control unit. The charge plug receives an electric
power for charging the power storage device from a power
supply outside the vehicle. The charging unit 1s configured to
be capable of recetving the electric power mput from the
charge plug and charging the power storage device. The con-
nection detecting umt detects connection or disconnection
between the charge plug and the power supply. The authen-
ticating unit determines whether a user 1s aregular user or not,
and allows starting of a vehicle system when 1t 1s determined
that the user 1s the regular user. The control unit invalidates a

10

15

20

25

30

35

40

45

50

55

60

65

2

result of the determination by the authenticating unit and
instructs the charging unit to execute the charging of the
power storage device from the power supply, when the con-
nection detecting unit detects the connection between the
charge plug and the power supply during stop of the vehicle
system.

Preferably, the authenticating unit determines whether a
key possessed by a user i1s regular or not, and allows the
starting of the vehicle system when the authenticating unit
determines that the key 1s regular.

Preferably, the control unit validates the determination
result of the authenticating unit when the connection detect-
ing unit detects the disconnection between the charge plug
and the power supply.

Preferably, the control unit validates the determination
result of the authenticating unit when 1t 1s determined that the
charging of the power storage device from the power supply
1s completed.

Preferably, the vehicle further includes a shift position
detecting unit. The shift position detecting unit detects a shait
position of a shiit lever. The control unit invalidates the deter-
mination result of the authenticating unit and 1nstructs the
charging unit to execute the charging of the power storage
device from the power supply, only when the shift position
detecting unit detects that the shift lever 1s set 1n a predeter-
mined shift position allowing the charging of the power stor-
age device from the power supply.

Further preferably, the predetermined shiit position 1s a
parking position.

Also, according to the ivention, a control method 1s a
control method for a vehicle allowing charging of a power
storage device mounted on the vehicle from a power supply
outside the vehicle. The vehicle includes an authenticating
unmit. The authenticating unit determines whether a user 1s a
regular user or not, and allows starting of a vehicle system
when 1t 1s determined that the user 1s the regular user. The
control method includes first to third steps. In the first step,
connection between a charge plug for receving an electric
power for charging the power storage device and the power
supply 1s detected. In the second step, a result of the determi-
nation by the authenticating unit 1s invalidated when the con-
nection between the charge plug and the power supply 1s
detected during stop of the vehicle system. In the third step,
charging of the power storage device from the power supply
1s executed when the determination result of the authenticat-
ing unit 1s invalidated 1n the second step.

Preferably, the authenticating unit determines whether a
key possessed by a user i1s regular or not, and allows the
starting of the vehicle system when the authenticating unit
determines that the key 1s regular.

Preferably, the control method further includes a fourth
step. In the fourth step, the determination result of the authen-
ticating unit 1s validated when disconnection between the
charge plug and the power supply 1s detected.

Preferably, the control method further includes a fifth step.
In the fifth step, the determination result of the authenticating
unit 1s validated when 1t 1s determined that the charging of the
power storage device from the power supply 1s completed.

Preferably, the control method further includes a sixth step.
In the sixth step, 1t 1s determined whether a shift lever 1s set 1n
a predetermined shift position allowing the charging of the
power storage device from the power supply or not. The
determination result of the authenticating unit 1s invalidated
in the second step only when 1t 1s determined 1n the sixth step
that the shift lever 1s set 1n the predetermined shiit position.

Further preferably, the predetermined shift position 1s a
parking position.
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In addition, according to the present invention, the record-
ing medium bears a program for causing a computer to
execute any control method described above.

In this invention, the power storage device can be charged
from the power supply outside the vehicle. This mnvention
includes the authenticating unit that allows the starting of the
vehicle system when 1t 1s determined that the user 1s the
regular user. Further, the determination result of the authen-
ticating unit 1s mvalidated when the connection between the
charge plug and the power supply 1s detected during stop of
the vehicle system. Therefore, a conventional system starting,
operation requiring the authentication 1s avoided.

According to the mvention, therefore, the authenticating
unit can execute the security measures for the ordinary system
starting at the time of vehicle running, and the system starting
operation can be simple for the system starting at the time of
charging.

BRIEF DESCRIPTION OF THE DRAWINGS

FI1G. 11s an overall block diagram of a vehicle according to
an embodiment of the present invention.

FIG. 2 1s a function block diagram of a control device
shown 1n FIG. 1.

FIG. 3 1s a flowchart for illustrating a control structure
relating to determination about charge allowance by the con-
trol device shown 1n FIG. 1.

FIG. 4 shows a zero-phase equivalent circuit of inverters
and motor generators shown 1n FIG. 1.

FIG. 5 1s an overall block diagram of a vehicle provided
with an independent inverter for charging.

BEST MODES FOR CARRYING OUT THE
INVENTION

Embodiments of the invention will now be described with
reference to the drawings. In the following description, the
same or corresponding portions bear the same reference num-
bers, and description thereof 1s not repeated.

FIG. 1 1s an overall block diagram of a hybrid vehicle that
1s an example of a vehicle according to an embodiment of the
invention. Referring to FIG. 1, a hybnid vehicle 100 includes
an engine 2, motor generators MG1 and MG2, a power split-
ting mechanism 4 and wheels 6. Hybnd vehicle 100 also
includes a power storage device B, a positive line PL, a
negative line NL, a capacitor C, inverters 10 and 20, a control
device 30, a voltage sensor 72 and a current sensor 74. Hybnid
vehicle 100 further includes power lines ACL1 and ACL2, an
AC port 40 and a charge plug 50.

Power splitting mechanism 4 1s coupled between engine 2
and motor generators MG1 and MG?2 for distributing a power
among them. For example, power splitting mechanism 4 may
be formed of a planetary gear having three rotation axes, 1.¢.,
a sun gear, a planetary carrier and a ring gear. These three
rotation axes are connected to rotation axes of engine 2 and
motor generators MG1 and MG2, respectively. For example,
motor generator M(G1 has a hollow rotor, and a crank shait of
engine 2 coaxially extends therethrough so that engine 2 and
motor generators MG1 and MG2 can be mechanically con-
nected to power splitting mechanism 4.

Power splitting mechanism 4 distributes the power gener-
ated by engine 2 to wheels 6 and motor generator MG1. Thus,
engine 2 1s arranged in hybrid vehicle 100 as a power source
driving wheels 6 as well as motor generator MG1. Motor
generator

MG 1s arranged 1n hybrid vehicle 100 as an electric power
generator driven by engine 2 as well as an electric motor that
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4

can crank engine 2. Motor generator MG2 1s arranged 1n
hybrid vehicle 100 as a drive power source driving wheels 6.

As will be described later, hybrid vehicle 100 can charge
power storage device B from a power supply 60 by connect-
ing charge plug 50 to a socket supplied with the power from
power supply 60 (e.g., commercial AC power supply) outside
the vehicle.

Power storage device B has positive and negative terminals
connected to positive and negative lines PL and NL, respec-
tively. Capacitor C 1s connected between positive and nega-
tive lines PL and NL. Inverter 10 includes U-, V- and W-phase
arms 12, 14 and 16, which are connected in parallel between
positive and negative lines PLL and NL. U-phase arm 12 1s
formed of switching elements Q11 and Q12 connected 1n
series, V-phase arm 14 1s formed of switching elements Q13
and Q14 connected 1n series and W-phase arm 16 1s formed of
switching elements Q135 and (Q16 connected 1n series. Diodes
D11-D16 are connected 1n anti-parallel to switching elements
Q11-Q16, respectively. Inverter 20 includes U-, V- and
W-phase arms 22, 24 and 26. Inverter 20 has substantially the
same structure as mverter 10.

For example, IGBTs (Insulated Gate Bipolar Transistors)
or power MOSFETs (Metal Oxide Semiconductor Field-Ef-
fect Transistors) may be used as the foregoing switching
clements.

Motor generator MG1 includes Y-connected three-phase
coils each having an end that 1s connected to the ends of the
other coils to form a neutral point N1. Motor generator MG2
likewise includes Y-connected three-phase coils each having
one end that 1s connected to the ends of the other coils to form
a neutral point N2. Power lines ACL1 and ACL2 are con-
nected to neutral points N1 and N2, respectively. The other
ends of power lines ACL1 and ACL2 are connected to charge
plug 50 via AC port 40.

Power storage device B 1s a chargeable DC power supply,
and 1s formed of a secondary battery such as a nickel hydro-
gen battery or a lithium 1on battery. Power storage device B
supplies the electric power to mverters 10 and 20, and 1s
charged with a regenerative power provided from inverters 10
and/or 20. Power storage device B may be formed of a capaci-
tor of a large capacitance.

Voltage sensor 72 senses a voltage VB of power storage
device B, and provides a sensed value to control device 30.
Current sensor 74 senses a current 1B supplied to/from power
storage device B, and provides a sensed value to control
device 30. Capacitor C smoothes a voltage between positive
and negative lines PL and NL.

Each of inverters 10 and 20 is formed of a three-phase
bridge circuit. Based on a signal PWM1 from control device
30, inverter 10 converts the DC voltage supplied from power
storage device B 1nto a three-phase AC voltage, and provides
it to motor generator MG1. Inverter 10 converts an AC voltage
generated by motor generator MG1 using the power of engine
2 1nto a DC voltage, and provides 1t to positive and negative
lines PL. and NL.

Based on a signal PWM2 from control device 30, inverter
20 converts the DC voltage supplied from power storage
device B into a three-phase AC voltage, and provides the
converted three-phase AC voltage to motor generator MG2.
When regenerative braking of the vehicle 1s performed,
inverter 20 converts the three-phase AC voltage generated by
motor generator MG2 using a rotational power of wheels 6
into a DC voltage, and provides 1t to positive and negative
lines PL. and NL.

When charge plug 50 1s connected to power supply 60 and
the charging of power storage device B from power supply 60
starts, inverters 10 and 20 convert the AC power that 1s sup-
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plied from power supply 60 to neutral points N1 and N2 via
charge plug 50, AC port 40 and power lines ACLL1 and ACL2
into a DC power, and provide 1t to positive and negative lines
PL and NL to charge power storage device B.

Each of motor generators MG1 and MG?2 1s a three-phase
AC dynamo-electric machine, and 1s formed of a three-phase
permanent magnet synchronous motor having a permanent
magnet 1 a rotor. Motor generator MG1 1s regeneratively
driven by 1mverter 10, and generates a three-phase AC power
using a power of engine 2 to provide 1t to inverter 10. For
starting engine 2, motor generator MG1 1s driven to perform
power running by inverter 10, and cranks engine 2. Motor
generator MG2 1s driven by inverter 20 to perform power
running, and thereby generates a drive power for driving
wheels 6. When the regenerative braking of the vehicle 1s
performed, motor generator MG2 1s regeneratively driven by
mverter 20 to generate a three-phase AC power using the
rotational force of wheels 6, and provides 1t to inverter 20.

Control device 30 produces a PWM (Pulse Width Modu-
lation) signal for driving 1verter 10, and provides the pro-
duced PWM signal as signal PWMI1 to inverter 10. Control
device 30 also produces a PWM signal for driving inverter 20,
and provides the produced PWM signal as signal PWM2 to
inverter 20.

When charge plug 350 1s connected to power supply 60 to
charge power storage device B from power supply 60, control
device 30 starts the vehicle system and controls inverters 10
and 20 to convert the AC power provided to neutral points N1
and N2 from power supply 60 into the DC power and provide
it to power storage device B, in a method described later.

Although not shown, AC port 40 includes a relay connect-
ing and disconnecting power lines ACL1 and ACL2 to/from
charge plug 350, and a sensor sensing the voltage and current
input from charge plug 50. For charging power storage device
B from power supply 60, AC port 40 electrically connects
charge plug 350 to power lines ACL1 and ACL2.

Charge plug 50 i1s a connection terminal for electrically
connecting hybrid vehicle 100 to power supply 60. Charge
plug 50 can detect the connection and disconnection to/from
power supply 60, and provides a signal CNCT indicating the
connection or disconnection to/from power supply 60 to con-
trol device 30.

FIG. 2 1s a function block diagram of control device 30
shown 1n FIG. 1. Referring to FIG. 2, control device 30
includes a power supply ECU (Electronic Control

Unit) 110, an immobilizer ECU 120, a key slot 130, a shift
ECU 140 and an HV-ECU 150. Control device 30 further
includes an ACC relay 168, an 1G1 relay 170 and an IG2 relay
172.

A relay 162 1s arranged 1n charge plug 50 (FIG. 1), and 1s
turned on when charge plug 50 1s connected to power supply
60 (FIG. 1). Power supply ECU 110 has placed a voltage on
relay 162. When charge plug 50 1s connected to power supply
60, signal CNCT attains an L-level (logical low level). When
charge plug 50 1s disconnected from power supply 60, signal
CNCT attains an H-level (logical high level).

A relay 164 1s turned on when a user depresses a power
switch. Power supply ECU 110 likewise places a voltage on
relay 164. When the user depresses the power switch, a signal
PWR attains the L-level. When a parking brake 1s operated, a
relay 166 1s turned on. A power supply node 174 has placed a
voltage on relay 166. When the parking brake 1s operated, a
signal PB attains the H-level. Relays 162,164 and 166 may be
arranged 1n control device 30.

Key slot 130 can detect an 1nsertion state of the key. When
key slot 130 detects the insertion of the key, 1t provides an 1D

code of the key to immobilizer ECU 120. Immobilizer ECU
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120 receives the ID code of the key from key slot 130. Immo-
bilizer ECU 120 compares the received ID code with a pre-
registered registration

ID, and determines whether the key 1s a regular key or not.
Immobilizer ECU 120 provides a signal LIN indicating a
verification result of the ID code to power supply ECU 110.

Shift ECU 140 detects a shift position of the shiit lever, and
provides a signal PS indicating a detection result to power
supply ECU 110. ACC relay 168, 1G1 relay 170 and 1G2 relay

172 are turned on/ofl 1n response to instructions provided
from power supply ECU 110. Audio units, various indicator
lamps, ECUs and others are connected to ACC relay 168, 1G1

relay 170 and 1G2 relay 172. When ACC relay 168, 1G1 relay
170 and 1G2 relay 172 are turned on, these units, lamps and
others are supplied with the power to start the vehicle system.

Power supply ECU 110 determines, based on signal
CNCT, whether charge plug 350 1s connected to power supply
60 or not. Based on signal PS received from shift ECU 140,
power supply ECU 110 determines the shift position of the
shift lever. Further, based on signal PB, power supply ECU
110 determines whether the parking brake is set to not.

Furthermore, power supply ECU 110 invalidates signal
LIN received from immobilizer ECU 120 when signal CNCT
1s at the L-level (connected state), signal PS indicates the
parking position and signal PB 1s at the H-level (the parking
brake 1s on). Thus, power supply ECU 110 1nvalidates the key
verification by immobilizer ECU 120.

Thereby, power supply ECU 110 turns on ACC relay 168,
IG1 relay 170 and 1G2 relay 172 to start the vehicle system.
Power supply ECU 110 activates a charge execution signal ST
provided to HV-ECU 150, and instructs HV-ECU 150 to
execute the charging of power storage device B from power
supply 60.

When signal CNC'T attains the H-level while charge execu-
tion signal ST 1s active, 1.e., when charge plug 350 1s discon-
nected from power supply 60 during the charging of power.
storage device B from power supply 60, power supply ECU

110 executes charge ending processing. More specifically,
power supply ECU 110 turns off ACC relay 168, 1G1 relay

170 and 1G2 relay 172, and disables the invalidation of signal
LIN received from immobilizer ECU 120. Further, power
supply ECU 110 likewise executes the above charge ending
processing when a signal END provided from HV-ECU 150
for indicating the completion of the charging of power storage
device B becomes active.

HV-ECU 150 produces signals PWM1 and PWM2 for
driving 1nverters 10 and 20, and provides signals PWM1 and
PWM2 thus produced to the switching elements of inverters
10 and 20, respectively.

When charge execution signal ST received from power
supply ECU 110 1s active, HV-ECU 150 controls imnverters 10
and 20 to convert the AC power supplied from power supply
60 to neutral poimnts N1 and N2 into the DC power, and
provides 1t to power storage device B. More specifically,
HV-ECU 150 produces zero-phase voltage mstructions ACI1
and AC2 for operating motor generators MG1 and MG2 as
well as mverters 10 and 20 as a single phase PWM converter
as described later, produces signals PWM1 and PWM2 based
on zero-phase voltage mnstructions AC1 and AC2 thus pro-
duced and provides them to mverters 10 and 20, respectively.

HV-ECU 150 estimates a State Of Charge (SOC) of power
storage device B based on voltage VB sensed by voltage
sensor 72 (F1G. 1) and current TB sensed by current sensor 74
(FI1G. 1). HV-ECU 150 determines, based on the SOC of
power storage device B, whether the charging of power stor-
age device B 1s completed or not. When HV-ECU 1350 deter-
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mines that the charging 1s completed, it activates signal END
provided to power supply ECU 110.

FIG. 3 1s a flowchart for illustrating a control structure
relating to the determination about the charge allowance by
control device 30 shown in FIG. 1. Processing 1n this flow-
chart 1s executed at predetermined time intervals or every
time predetermined conditions are satisfied.

Referring to FIG. 3, charge plug 50 1s connected to power
supply 60. When signal CNCT attains the L-level (step S10),
control device 30 determines whether the shift position of the
shift lever 1s parking (P) or not (step S20). When control
device 30 determines that the shift position 1s not parking (NO
in step S20), 1t does not execute subsequent processing, and
shifts the processing to step S100.

When 1t 1s determined 1n step S20 that the shift position 1s
the parking (YES 1n step S20), control device 30 determines
based on signal PB whether the parking brake 1s set or not
(step S30). When control device 30 determines that the park-
ing brake 1s not set (NO 1n step S30), it does not execute
subsequent processing, and shifts the processing to step S100.

When 1t 1s determined 1n step S30 that the parking brake 1s
set (YES 1n step S30), control device 30 invalidates the key
verification executed by immobilizer ECU 120 (step S40).
Thereby, the system start conditions are satisfied indepen-
dently of the result of the key verification, and control device
30 turns on ACC relay 168, 1G1 relay 170 and 1G2 relay 172
(step S50). Thereby, the vehicle system starts.

Control device 30 produces zero-phase voltage instruc-
tions AC1 and AC2 for operating motor generators MG1 and
MG2 as well as inverters 10 and 20 as the single-phase PWM
converter, produces signals PWM1 and PWM2 based on
zero-phase voltage instructions AC1 and AC2 thus produced
and provides them to inverters 10 and 20, respectively.
Thereby, the charge control for charging power storage
device B from power supply 60 1s executed (step S60).

Then, control device 30 determines based on signal CNCT
whether charge plug 50 1s disconnected from power supply 60
or not (step S70). When control device 30 determines that
charge plug 50 1s disconnected from power supply 60 (YES 1n
step S70), 1t executes the charge ending processing (step
S90). More specifically, control device 30 turns off ACCrelay
168, 1G1 relay 170 and 1G2 relay 172, and validates the key
verification that was invalidated in step S40. Thereby, the
vehicle system stops.

When 1t 1s determined 1n step S70 that charge plug 50 1s
connected to power supply 60 (NO 1n step S70), control
device 30 determines based on the SOC of power storage
device B whether the charging of power storage device B 1s
completed or not (step S80). When control device 30 deter-
mines that the charging of power storage device B 1s com-
pleted (YES 1n step S80), control device 30 shifts the pro-
cessing to step S90 to perform the charge ending processing
already described. When 1t 1s determined that the charging of
power storage device B 1s not yet completed (NO 1n step S80),
control device 30 shiits the processing to step S100.

Then, description will be given on the operation of imnvert-
ers 10 and 20 performed when power storage device B 1s
charged from power supply 60.

FI1G. 4 shows a zero-phase equivalent circuit of inverters 10
and 20 as well as motor generators MG1 and MG2. In each of
inverters 10 and 20 formed of the three-phase bridge circuits,
respectively, the on and off of six switching elements can be
combined 1n eight patterns. In two of the eight switching
patterns, an interphase voltage 1s zero, and this voltage state 1s
referred to as a “zero-voltage vector”. In the zero-voltage
vector, 1t can be deemed that three switching elements of an
upper arm are in the same switching state (all on or off), and
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it can also be deemed that switching elements of a lower arm
are 1n the same switching state. In FIG. 4, therefore, the three
switching elements of the upper arm of mverter 10 are col-
lectively represented as an upper arm 10A, and the three
switching elements of the lower arm of mverter 10 are col-
lectively represented as a lower arm 10B. Likewise, the three
switching elements of the upper arm of mverter 20 are col-
lectively represented as an upper arm 20A, and the three
switching elements of the lower arm of mverter 20 are col-
lectively represented as a lower arm 20B.

As shown 1n FIG. 4, this zero-phase equivalent circuit can
be deemed as a single phase PWM converter receiving, as its
input, a single-phase AC power supplied to neutral points N1
and N2 via power lines ACL1 and ACL2. In view of this, the
zero voltage vector 1n each of inverters 10 and 20 1s changed
to perform the switching control so that inverters 10 and 20
may operate as the arms of the single-phase PWM converter.
Thereby, the AC power supplied to power lines ACL1 and
ACL2 can be converted into the DC power and can be pro-
vided to positive and negative lines PL. and NL.

According to the embodiment, as described above, power
storage device B can be charged from power supply 60 out-
side the vehicle. In this hybrid vehicle 100, the key verifica-
tion 1s executed as the security measures at the start of the
system (immobilizer function). However, when the connec-
tion between the charge plug 50 and power supply 60 1s
detected during the stop state of the vehicle system, the key
verification 1s nvalidated so that an ordinary system start
operation including the key verification 1s avoided.

According to the embodiment, therefore, the key verifica-
tion 1s executed as the security measures when the system
starts ordinarly during the vehicle running, and the system
start operation can be simplified when the system starts at the
time of charging.

In this embodiment, when charge plug 30 1s removed from
power supply 60 during the charging, the key verification that
was 1nvalidated during the charging 1s validated. Also, when
the charging of power storage device B 1s completed, the key
verification that was likewise mvalidated during the charging
1s validated. Therelore, this embodiment does not impede the
key verification function that 1s executed when the ordinary
start of the system 1s performed for the running.

In the operation of charging power storage device B from
power supply 60, this embodiment invalidates the key verifi-
cation only when the position of the shiit lever 1s the parking
(P) and executes the charge control. Therefore, the embodi-
ment can reliably prevent the moving of the vehicle during the
charging.

In the embodiment described above, the charging power 1s
supplied through neutral points N1 and N2 of motor genera-
tors MG1 and MG2 when power storage device B 1s charged
from power supply 60 outside the vehicle. However, an inde-
pendent mverter dedicated to the charging may be employed.

FIG. 5 1s an overall block diagram of a hybrid vehicle that
1s shown as an example of a vehicle provided with an inde-
pendent charging inverter (1.e., inverter for the charging).
Referring to FIG. 5, a hybrid vehicle 100A has substantially
the same structures as hybrid vehicle 100 shown in FIG. 1
except for that 1t does not include power lines ACL1 and
ACL2 connected to neutral points N1 and N2, but further
includes a charging iverter 80.

Charging inverter 80 1s connected between AC port 40 and
positive and negative lines PL. and NL. Charging inverter 80
converts an AC power supplied from power supply 60 via
charge plug 50 into a DC power, and provides 1t to positive
and negative lines PL and NL. Thereby, power storage device
B connected to positive and negative lines PL and NL can be
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charged from power supply 60. Other structures of hybrid
vehicle 100 A are the same as those of hybrid vehicle 100.

Although the embodiment has been described 1n connec-
tion with the case where the key verification 1s performed as
security measures of the vehicle, the invention can be applied
to the cases where security measures other than the above are
employed. For example, in vehicles that have an authentica-
tion system for fingerprint authentication, venous authentica-
tion or the like as the security measures, the authentication
system may be likewise invalidated when the power storage
device 1s charged from the power supply outside the vehicle,
and thereby the system starting operation at the time of charg-
ing can be simplified.

In the foregoing embodiment, control device 30 1s formed
of the plurality of ECUs. However, control device 30 may be
formed of a single ECU. Also, some ECUs may be integrated
and, for example, power supply ECU 110 and HV-ECU 150
may be formed of a single ECU.

The embodiment has been described 1n connection with the
series/parallel type of hybrid vehicle 1n which power splitting
mechanism 4 splits the power of engine 2 for the axle and the
motor generator MG1. However, the mvention may be
applied to a so-called series type of hybrid vehicle in which
engine 2 1s used only for driving motor generator MG1, and
only motor generator MG2 generates the drive power for the
vehicle. Also, the invention may be applied to a motor-assist
type of hybrid vehicle in which an engine 1s used for a primary
power and 1s assisted by an electric motor when necessary.
Further, the invention can be applied to an electric vehicle that
does not include engine 2 and uses only an electric power for
running as well as a fuel cell vehicle provided with a fuel cell
in addition to a power storage device.

A converter that performs voltage conversion between
power storage device B and inverters 10 and 20 may be
arranged between power storage device B and inverters 10
and 20. This converter may be formed of, e.g., a known
chopper circuit.

In the above description, the control by control device 30 1s
executed by a CPU

(Central Processing Unit), which reads a program bearing
respective steps in the flowchart of FIG. 3 from a ROM (Read
Only Memory), and executes the read program to executes the
processing according to the flowchart of FIG. 3. Therefore,
the ROM corresponds to a computer-readable (CPU-read-
able) recording medium bearing the program that includes the
respective steps of the flowchart shown 1n FI1G. 3.

In the above description, mverters 10 and 20, motor gen-
crators MG1 and MG2, power lines ACL1 and ACL2, and
HV-ECU 150 form the “chargmg umt” i the invention. Relay
162 and power supply ECU 110 form the “connection detect-
ing unit” in the mvention. Further, immobilizer ECU 120
corresponds to the “authenticating unit” in the mnvention, and
power supply ECU 110 corresponds to the “control unit” in
the mvention. Furthermore, shift ECU 140 corresponds to the
“shift position detecting unit” in the mvention.

Although the present invention has been described and
illustrated 1n detail, 1t 1s clearly understood that the same 1s by
way of 1llustration and example only and 1s not to be taken by
way ol limitation, the scope of the present invention being
interpreted by the terms of the appended claims.

The invention claimed is:

1. A vehicle comprising:

a power storage device capable of being charged;

a charge plug for recerving an electric power for charging
said power storage device from a power supply outside
the vehicle;
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charging means configured to be capable of receiving the
clectric power input from said charge plug and charging
said power storage device;

authenticating means for determining whether a user 1s a
regular user or not, and allowing starting of a vehicle
system when it 1s determined that the user 1s the regular
user; and

control means for starting said vehicle system indepen-
dently of the determination result of said authenticating
means when said power storage device 1s charged from
said power supply.

2. The vehicle according to claim 1, further comprising:

connection detecting means for detecting connection or
disconnection between said charge plug and said power
supply, wherein

said control means starts said vehicle system indepen-
dently of the determination result of said authenticating
means when said connection detecting means detects the
connection between said charge plug and said power
supply during stop of said vehicle system.

3. The vehicle according to claim 1, wherein

said control means mvalidates the determination result of
said authenticating means and instructs said charging
means to execute the charging of said power storage
device from said power supply, when said power storage
device 1s to be charged from said power supply.

4. A control method for a vehicle allowing charging of a
power storage device mounted on the vehicle from a power
supply outside the vehicle, wherein

said vehicle includes authenticating means for determining,
whether a user 1s a regular user or not, and allowing
starting of a vehicle system when 1t 1s determined that
the user 1s the regular user, and

said control method comprises:

a step of starting said vehicle system independently of the
determination result of said authenticating means when
said power storage device 1s to be charged from said
power supply; and

a step ol executing the charging of said power storage
device from said power supply when said vehicle system
starts.

5. The control method according to claim 4, further com-

prising;:

a step of detecting the connection between said power
supply and a charge plug receiving the electric power for
charging said power storage device from said power
supply, wherein

said vehicle system 1s started in the step of starting said
vehicle system independently of the determination
result of said authenticating means, when the connection
between said charge plug and said power supply 1s
detected during stop of said vehicle system.

6. The control method according to claim 4, further com-

prising;:

a step of invalidating the determination result of said
authenticating means at the time of charging said power
storage device from said power supply, wherein

said vehicle system starts and the charging of said power
storage device from said power supply 1s executed when
the determination result of said authenticating means 1s
invalidated.

7. A vehicle comprising;

a power storage device capable of being charged;

a charge plug for receiving an electric power for charging
said power storage device from a power supply outside
the vehicle;
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a charging device configured to be capable of recerving the

clectric power input from said charge plug and charging
said power storage device; and

a control device executing a series ol process, wherein
said control device determines whether a user 1s a regular 5

8.

user or not, allows starting of a vehicle system when 1t 1s
determined that the user 1s the regular user, and starts
said vehicle system independently of a result of the
determination whether the user 1s the regular user or not,
at the time of charging said power storage device from
said power supply.

The vehicle according to claim 7, wherein

saild control device detects the connection or disconnection

between said charge plug and said power supply, and

10
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when the connection between said charge plug and said
power supply 1s detected during stop of said vehicle
system, said control device starts said vehicle system

independently of the result of the determination whether
the user 1s the regular user or not.

9. The vehicle according to claim 8, wherein
when said power storage device 1s to be charged from said

power supply, said control device invalidates the result
of the determination whether the user is the regular user

or not, and instructs said charging device to execute the
charging of said power storage device from said power

supply.
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